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Abstract 
The purpose of this paper is to examine the state of Solar Home System (SHS) project management in remote areas of Thailand 
and to identify problems and obstacles of community SHSs management. The proposed methodology is composed of a 
combination of qualitative and quantitative research that can improve the quality of life of community. The data are collected by 
using questionnaires with 94 peoples in four rural villages that used SHSs installation households in Mae Salong Nai sub-district 
in Chiang Rai Province. In-depth interview with 12 leaders of communities and community energy management experts is used 
to assess analysis of problems and barriers on SHS Management. Data are analyzed by descriptive statistics and presented in the 
form of percentage, average values and standard deviation. The survey results show that the major problem associated with Mae 
Salong Nai community is the knowledge of SHS including systematic operation and maintenance. The second problem is the 
policy on sustainable SHSs development on the central government. Therefore, this study is useful and able to verify that the 
study can be applied to design both the questionnaire and constraints in optimization technique for the further research in the 
topic of integrated modeling community management for SHSs. 
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1. Introduction 
Nowadays, the energy is at the heart of everybody's quality of life and a crucial factor for economic growth and 
employment. For example, Thailand's Ministry of Energy has announced plans to develop renewable energy and 
alternative energy by 25% in 10 years (2012-2022). Therefore, this policy has developed the renewable energy and 
reduced dependence seriously, there is imported fuel from abroad.  Currently, Thailand has been recognized as a 
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national leader in renewable energy development in ASEAN. Nevertheless, off grid in remote areas and restricted 
areas installed by solar home system (SHS) are to be the implementation plan for the installation of SHS in those 
230,000 unelectrified households [1], has been initiated by the provincial electricity authority (PEA) in 2006. The 
percentage of SHS installed as show in Fig 1 [2]. It will be unsustainable because of problems and barriers on SHSs 
managements and maintenances. Following the survey of rural households, it has been found that the SHS users 
need to use electricity from transmission line of PEA [3]. To enable the sustainability of SHS, the good management 
system will be required as well as the responsibility villagers have to understand well how the system is operated for 























Fig.1. Areas and percentage of SHS installed in 2006. 
 The importance of this research work focuses on identifying problems and obstacles of community SHSs 
management in remote areas of Thailand. Therefore, the good SHS project management should target at villagers by 
offering them the opportunity to initially participate in the project so as to create the feelings of system ownership 
and system acceptance. The structure of this study is organized as follows: section 2 describes the term of SHS 
project environment in Thailand. SWOT analysis is presented in section 3. Section 4 shows the methodology of the 
study as involving survey method and interview questionnaire. The results and discussion that showed the 
application of SWOT analysis in a group discussion system are given in section 5. Finally, the conclusion is 
expressed in section 6. 
2. Situation of SHS Project in THAILAND 
In accordance with the government policy to encourage people to access news and participate in the 
administrative and political affairs, the people in every household throughout the country should be equalized the 
service of public utility system especially on electricity. To grant and support the equal opportunity to Thai people, 
it is targeted that every household of the country will be provided with electricity supply by the year 2006. The 
targeted households are divided into 2 groups. The first group can be provided with electricity supply by 
conventional grid of PEA. The second group is households located in remote areas and restricted areas. PEA will 
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provide electricity supply to this group by the installation of SHS [4]. According to the result of evaluation of an 
electrical service acceleration project by SHS in Thailand, the actual use of electricity per SHS is on average at 
169.66 watt-hour/day. The cost of electricity per unit equals 31.15 baht. The quality of life (QOL) changed in various 
aspects as education, financial family, better mental health, good relationship among users at night time and the 
users need a facility of electricity more than in the past. The average satisfaction of SHS user was satisfied with SHS 
application as a moderate level. A SHS could reduce CO2 26.63 kg/year comparing to the electrical power plant 
from fossil [5]. However SHS project can improve the QOL for the rural areas community that without electricity 
from transmission line in 6-7 years ago, the end-users in those areas are unsatisfied with SHS project management. 
Consequently, it made the most of energy end-users need to install the grid connected system more than SHS stand-
alone system. Thus, SHS was not sustained in Thailand community. 
3. SWOT Analysis 
The SWOT analysis is an extremely useful tool for understanding and reviewing the company’s position prior to making 
decisions about future company direction or the implementation of a new business idea. A SWOT analysis can be completed 
by an individual within the organization but is often best completed in a team or group. The discussion itself is informative, 
and the quality of the output is better if perceptions are gathered from a number of people. 
A SWOT analysis is a subjective assessment of information about the business that is organized using the SWOT 
format into a logical order that helps understanding, presentation, discussion and decision making. The four 
dimensions are a useful extension of a basic two heading lists of pro's and con's. The SWOT analysis template is 
normally presented as a grid, comprising four sections, one for each of the SWOT headings: Strengths, Weaknesses, 
Opportunities, and Threats. The SWOT template below includes sample questions, whose answers are inserted into 
the relevant section of the SWOT grid as the shown template with some examples in Table 1 [6]. The questions are 
examples, or discussion points, and obviously can be altered depending on the subject of the SWOT analysis. Note 
that many of the SWOT questions are also talking points for other experts as the experts find most helpful, and make 
up their own decision on the issue being analyzed. 
  Table 1.  SWOT matrix 
Strengths (S) Weaknesses (W) 
x Political support 
x Funding available 
x Market experience 
x Strong leadership 
x Project is very complex 
x Likely to be costly 
x May have environmental impact 
x Staff resources are already stretched 
Opportunities (O) Threats (T) 
x Project may improve local economy 
x Will improve safety 
x Project will boost company's public image 
x Environmental constraints 
x Time delays 
x Opposition to change 
 
A SWOT analysis can also be used to examine different aspects of the business, in our case examining the 
businesses solutions, customers, capabilities and organizational capabilities. Each represents a different element of the 
business, and requires a separate assessment. In the template provided we suggest that specific questions need to be 
answered regarding to each aspect of the business. As the experts work with this framework, they may add questions 
that are relevant to the specific context of your business. Importantly, the SWOT analysis can include many 
different ideas that make it difficult to process decisions. It is therefore useful to define the relevant level of 
significance you will consider when including a factor before completing the analysis. As a consequence, it is 
important that the experts identify at least one factor to go in each box, even if the experts cannot determine the 
relative importance of a factor. At the evaluation stage they will be better able to determine this, and will have to do 
this when they use the summary sheet to incorporate the most important elements and prioritize the outcomes. The 
first time the experts perform a SWOT analysis it can be challenging, but like most things, the more they do it, the 
easier it gets[7]. 
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4. Methodology  
To study the problems and barriers on SHSs management in Thailand’s rural areas based on SWOT analysis. 
Under the SWOT Analysis condition, this study found the solution to develop the SHS system. The methodology 
can be classified into 3 steps as follows:  first step is the survey process of currently SHS situation. Second step is 
the interview process by using questionnaire. Finally, in-depth interview process is proposed by interviewing the 
experts in that community and using SWOT analysis to analyze the data. The consultancy from SWOT analysis may 
decide to specialize in rapid response, good value services to local community and government in the future. 
5. Results and Discussion  
The study area under consideration has been installed SHS and located in remote areas. Then, Mae Salong Nai 
community is a case of study, the survey was conducted in November 2013 in four rural villages (Ar-Do, Sam-Sung, Ar-
Lae and Hoi-Mak) of Mae Salong Nai sub-district, Chaing Rai province in northern Thailand, it belongs to 127 
households without grid connections because they are in remote and difficult areas such as forests, hill, and         
inconvenient transportation. Then, SHS was selected by PEA to alleviate end-user community poverty as shown in 
Fig 2. Fig.3 shows the interview process from the interviewer to people who live in the rural area via the local 








Fig.3 Survey questionnaire of rural SHS users. 
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This study classifies the structure of questionnaire on the following issues: 
 Household structure 
 Current status and problems of SHS 
 Suggestion to develop SHS in the future. 
 
Three types of question were used consisting of open text, three-choice and open ended questions. The open text 
questions are used to ask for household structure of focus area. The three-choice questions are used to ask the 
opinion on the current status of SHS in Mae Salong Nai that identifies problems of SHS with three-choice questions, 
high level ( 2.33 3.00Xd d ), moderate level (1.67 2.33Xd d ) and low level (1.00 1.67Xd d ). The open 
ended questions are the problems that the researcher would like to know the suggestion of SHS development in the 
future. 
 The result of survey showed that the villages comprise 
about 30-60 households. It was ongoing SHS operation for 8 years. So, the rest of the villages are becoming on the 
national grid within the near future, especially Ar-Do and Ar-Lae. The income level of households is about quiets 
poor and difficult to pay them for the SHS equipment replacement.  Another two villages cannot install the grid 
because the villages are in sensitive and forest areas that is controlled by the regulation of nation. The result of 
evaluated SHS using in Mae Salong Nai community by 94 households showed that the solar electrification is active at a 
low level ( 1.33X  , SD = 0.57). The meaning of low level of community opinion is the SHS system can operate 
about 2-3 hrs/day under the reasons as follows, the battery expired (about 43.30% of whole opinion), charger not 
function (19.59%), inverter not function (23.31%), and other case about (13.8%). As well as, a survey of remote 
household energy use in rural Thailand [3], found that the problems from system and implementation such as those 
communities that installed SHS have currently warranties from supervisory agencies on parts of some system 
equipment, which are expired. Most SHS equipment does not functionally work because it is of expired. In addition, 
the majority of users, though, pointed out that they face difficulties paying for the system equipment have 
replacement such as batteries used for power storages in the villages in northern Thailand since they are low-income 
villagers. 
The interviewees suggested sustainable SHS development with high level of opinion score as follows: the 
government officers and peoples in community must have more communication and co-operation for SHS with 
2.89X  , SD = 0.41, then, the people would like to have fix-it center or service center in community with 
2.88X  , SD = 0.41, finally, the government officers should increase the SHS budget for syetem maintenance with 
2.84X  , SD = 0.40. From above  information, the researcher can synthesis the data based on the workshop by 




Fig.4 Meeting of experts at focus area. 
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Table 2. SWOT analysis for SHSs management 
Strengths Weaknesses 
 Electricity from RE energy 
 No-cost from electricity 
 Strong on quality of life 
 SHS knowledge less 
 Power Limitation 
 No maintenance system  
Opportunities Threats 
 Everyone can use electricity 
 National policy plan 
 PV plant from utility 
 No-fixit or service center 
 No-communication system 
 No-budget for maintenance  
 
6. Conclusion 
The proposed study showed the problem and barrier on SHSs management in Thailand’s rural areas based on 
SWOT analysis. The data are revealed by using questionnaires with 94 peoples in four rural villages that used SHSs 
installation households and in-depth interview with 12 leaders of communities and community energy management 
experts. Data are analyzed by descriptive statistics and presented in the form of percentage, average values and 
standard deviation. The survey results revealed that the major problem associated with Mae Salong Nai community 
is the knowledge of SHS including systematic operation and maintenance. The second problem is the policy on 
sustainable SHSs development on the central government. Therefore, this study is useful and able to verify that the 
study can be applied to design both the questionnaire and constraints in optimization technique. 
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